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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an organic EL element having high 
heat-resistance and weatherability, free from generation of leakage and a dark spot, having 
high mass-productivity, capable of reducing the cost, and having high luminous efficiency and 
high brightness. 

SOLUTION: This organic EL element has a hole injection electrode 2, one kind or 
more of organic layer 4, an electron injection electrode 6 in order, on a substrate 1 . 
An inorganic hole injection layer 3 is provided between the electrode 2 and the organic layer 
4, the layer 3 contains at least one kind selected from the group comprising silicon oxide, 
silicon nitride, silicon carbide, germanium oxide, germanium nitride and germanium carbide, 
and a film surface contacting with the organic layer 4 of the hole implantation layer 3 is 
processed with a plasma. 
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-^y-ex (2-/f^-5-hU7;i/tD^f;p 

-8- + 7U77H) -^A(III) moTt) 

[0 0 6 1] dCD&^tf^X HdKtLTH ffl¥8 
- 1 2 6 0 0^<D7x.~)lT> h9-fe>Ri»#, ¥fffl¥- 
8- 1 2 9 6 9^<0^h^7U— ;px^>R^#&<>:t> 

[0 0 6 2] *3t»tt. i&BKJSUT. 

tO^§jrm\zM ITO. 0 l-20wt%, ^bCiiO. 
1-1 5wt%tt5^t*»$LK 
[0 0 6 3] g'&lTIi, +tU70*ye>ye*/t 

#«flS^1*n^*--^**ttK:< <ft9, ***** 



( 7 ) 

11 

[0064] m-smizm^ztizfr-frmAmmtfut'S 

mz\,t. mZ-Vt. #MBS6 3 - 2 9 5 6 9 5^ffi, 4$ 
1¥2 - 1 9 1 6 9 4 ^«$B, 3- 7 9 2^ 

5-2 3 4 6 8 1 ^&$B, 5-239 

4 5 5 fHMI. 5-2 9 9 1 7 4 *§£;$8. #PB¥ 
7 - 1 2 6 2 2 5 4#&8¥ 7- 1 2 6 2 2 6fli 

IfBflSF 8- 1 0 0 1 7 2 EP065095 

5 a i mzmm.t£nT^z,&mmm\t-£;%i*m^z> z. t 

( h U 7 U —)VVT 5 Lh'J 7i^-?7 5 > : 

TPD) . ^fiEITSX tF^/>tif^#> 

hUTV-MMW. -fs*V-;n* 

[0 0 6 5] ^-ji&xmm^<Dit^hvx\t. 

mzw^T5->mm&zm^z><Di)Wi£v^. 20 
[0066] mT&xmm&wkSVoiiL-Tfc. 

h) 7JUS.-OL. (Alq3) $ffl^5^tdt»SL 
<^„ S7c. 7ir;|,7>h7t>^, fh77'J- 

•5. Ctl^<Ofl:^H. llW^&fflUTt), 21R± 30. 

[0 0 6 7] ;i©*£-<z>2g£ifcte. tn-enc+v U7 

tt*t, 1/9 9-9 9/1, ^6tcSf*L<«l 0/9 
0-9 0/10. ^»r»SL<«2 0/80 — 80/2 

[0068] ft^-m— mizmm 

ff *Hr>. ^ffcWfCte 1 — 8 5nmi:T-5Ctdtiff *L 40 
<, ^e>fC«5~6 Onm, #(C«5 — 5 OnmtTS^i: 

[0 0 6 9] ig^JI^I^^tLTte. 

JB^JBttfl:^*ra±**l%— CS'&LTli-S^fiF* 
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[0 0 7 0] ttiC%%j|&lsT#£Lfr>fe«>lC. 8-* 

A&#£, y- h ^7 U-JU'<>^->>{k^'^|[C, ;|/7V 

8 - + / 'J y-;U*fctt"€-©ft##:*E(flr^ i-T 
57^5^^^, fh77U-JK>yy>ft6 

0. 0 1 -2 Omol%T?*-5Ci*iiffSL^„ 
[0 0 7 1] *ffl(DflEL|flt ^SfCifcCT* 
<£<7>S^aA$&MJl£iS:ttT*>J:<, tl(D«-JHI3 

jkrh-t 

[0072] *-;i'£££ictt2l-r£ 
aA^it^«. s^aA®ffi*^©«^©aA*§gtc 

ffiAsns*— ^m^sit^:- Hucufts-a-. siss-ir 

[0 0 7 3] *-;U^itS©JP$*J:^«TaAttMM 
©»£tt, ISKWHSft* 

ottSft*^, M5~5 0 0nniiS, #1:110-3 
[0 0 7 4] *-JU*a2tS©P3*«fctf^&Alii£JI 

tmnm&fzu 1 / 1 o~ 1 ottsaet-mtfj; 
;p*fctt*^<&a*©&AJi£*(j£«££$H* 

aAM«lnmK±. filMBte 1 nm^±,^:-?-•5 
<DJ&^}SF3: bV». ^CttCSAi, *ti£JI©JP£<Z>±PB 
tt, SfiT, 0 Onmgffi. HJiSST 5 0 Onmg 

[0 0 7 5] Sfc, *-;P$&i£/ll;:te. 4#MBS 
63-295695 ^i>$8, &m¥ 2 - 1 9 1 6 9 4^ 
3 - 7 9 2 *f £>S8. #Bfl¥ 5-2 3 4 6 8 

1 «rH¥ 5-239455 ^l>$g. 4f 08¥ 5 - 

2 9 9 1 7 4 ^iHR, ftMV 7- 1 2 6 2 2 5 
*#gfl¥7 - 1 2 6 2 2 6^&$8, #58^8 - 1 0 0 1 7 
2 EP0650955A1 ^fC8E*fc2*lT<^-5 

7U-;k>-^-> >it&® (hU7U -;u y75>au 

LHJ7xr^75>:TPD) . 5?#$=H$7S 
>. tH?7>i«#. *^/1'/-JPfit##. MJ7 1 / 

«=>CDft;-&W4, ll©*^ffl^Tfe, 2iK±$fltfflU 
Ttxfc^. 21K±^fflt5ifa, S'JJf (CLTfSJl 
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[0 0 7 6] *-)i&m.mz2 m&.-tm.mTzm'&te* 

<£TU *^U-?<£^^-;7X*-;/ h©fg£ • fig 

fflt,>T^£CDT* 1 ~ 1 0nm@*G0i¥<^fc:fc3— ^Otf> 10 
7 U - £ T 5 d <h a*T*t* S Ac Sb . #-;H*SIB 

^ji^g t mmiz±$z<Dit&®i$:Mm? z> z. t \z «t o ^ 
[0077] Sit. ^t-jSDT^^e.n^s^aA^ 

iHJICte. MJX (8-*/'J/5>t-) TJPS^A 
(Alq3) §©8- + y Uy-^£fctt-?-©»*<** 

tU5y>i#ft, */*iJ-U >gf«&. v?7xn 

^aA^MgcDjgfigtt, 

[0 0 7 8] 1? aAftll^li^ttAI if ^till 

tKSHrcsw-r m?ffiA«iMeffl«<k^ 30 

^COfa^W* b t»tt*^*>-&&a*? LTffl c tat 

•c**. cwti*. m^ttAmsfflija^ett^fij^oM 
oA^twt^coj@ic«^-r-5c:ta^$L^„ cco«fc 

[0079] mmELmmit&m&i&mistzmz. s i 

«fflK«SB^T- ; fo^SBJT-*oTt>J:<. «§Ilg|cDJP£ 
B5 0- 1 2 0 OnngflEtT*. ftflMKt*. JWHBORJ6 40 
ttX/ty^i£;©«lK:. -jRW&X/'ty^Hs. j§£#*£. P 

e c v d mmiz j; o »«tntf±i». 
[0080] sec x?o*ttM*ttacr>ttfl:ei&t> 
fco. ««w^^->'a^«^-ri.fc*tc > m^±ic« 
it«*^itsc:<taw*boi. ititlfcte, smw«A£ 

lhtfXtt, Ar, He. N, m<D* fttt^X^WS L 
^C0it±^Xd*»^#S(i. 1 0 OppmW 
T. J:0ifi;L<{il Oppm^T. IfClfi 1 ppm^T-C* 
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a*, m^o. lppmgft-Cab-5. 
[0 0 8 1] *tlt«©*m£LTtt. $?£L<teWK 

*5fa^tf ensa*. ^Hctf^xaw^utv, co^te 

U#7X, ^^rf&tf^X. T^S/y-f&tf^X, 
ft. 7i->'a>S, 7D-hffi^!ifSl / K #5X 

«(0^®«aai*t lth, w^imnas. s io,/\*u 
■y— n— h$asi?aw suv*. ^n^co^-rfe. 7d- 

[0 0 8 2] ^±«<D^S*iiS-r-5^g:<!:LT«, # 

ic$i]fs$n«>t>©T«^tVia«, x^— Sr^visc: t 

a*$?*bH. X^— 9— Sffl^liutlCkO, ^ffiT*. 

^mc^fScDi^s^^^dtat-e^-s. x^— tj— <7)*r 
»tLTit mma-x. ->U7Jt*-x. ^xh- 
x*. ^^x-7 7"f rt-(g&mff en. ^ic^xe-x 

x y— t l Tommiz^mots. ^ t> coTabti^a^ 

ttSaU~2 0 Mm . iOiifSKHl-lOAin, 
(C2~8 Mm aWSLti. vlOdx^^itgcDfcODti. ife 
fil 0 0«i RTigT-fe^Ct^SK, -e^Ti 

tt#c«$d$nst>©-rttf«t^at. mi wm mmx'$> 

-5. 

[0 0 8 3] /j;*5. Wlh«fC|H]gC$r^fi£bfc^twti, 
X^- y— tijsEfflLTfc. ^fflb^c<TfeJ:^. ^fflT 
^«^CD»*L^A^r$tbT«. MIB^HTJ;V^at. 
#tc2~8 W m CilWSL^. 

[0 0 8 4] x^— a— «. ^<e>stihfflS«f^j*(cSA 
^ic^stt^x^— y— <D^a«, jfiKtto. oi 

~3 0wt%, e fc0$fSL<«0. l~5wt%T*S„ 
[0 0 8 5] ««^Ji:LT«. ftS6Lfc»»M«*«fii 

Wlfftlf^JSrffl lr>* C 
[0 0 8 6] *«*J»tUTtt*KIB3e'5-a"b©Tf4a: 

^i6-5Cta?T$. «»Jx.«. Al^^IW, ^/^ 
X. S^fl^ffllfft^ L¥i S-5Ci«^F 
MBJTS.oTt>i< , CCO^^-H^vX^CD^av 7)V 
St^Ot^S^^i'X, Xt->1/X^CD^)S->— h(C^ 
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[0087] mmz&y 4 )i<?-m j pmft&®K$:'ats 

[0 0 8 8] fe7-r.;P*-HftK:tt. «ir-fXyH§ 

x*m <a <=> n-c^ •& t> =7 — 7 w — na*, 

[0 0 8 9] Sit. ELSgTIJ^^^S^KiR 10 

[0 0 9 0] jfcfc, gl^^glK©^^^^)^^^ 
[0091] mx.^? j )l?—m*. ELM»M 

£*l-5„ 20 

[0092] mmmi*. &*&3\zitmytm?tRmrf& 
0. n— ^5 >mt^ • m v>>mkfs®} ■ ->y-> 

[0 0 9 3] A*-f>^-«, S^tfJlcmftSrigTELtet,* 
«fc 3 7* hUV^77-f - • EP8"J 30 

1 to. 1 zoofig^tcy^-^^stt^ 

[0 0 9 4] m7t*f»«3t©i|X^S0 75: 

[0095] Gmmv&mziz, t$&zt.mm&&f£T-g 
[0 0 9 6] *^*»o*frtt»»ciBSsnav>39*. 1 

O-'PaJ^TOS^ffitL. ^lfi«««0. Ol-lnm/- 
sec gStnciWilK *£*T*«L, 

[0 0 9 7] cn6&iOMI:S51f^ffl^5l 50 
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^sAtifcs-jp- b&mmzumfflWLxpimm-rz 

[0 0 9 8] ^WcD^-ffiELPg^ti. a#. ttSUBM 

x^ftt-rs^tfcT^^. EPJomiEtt. a*, 2-2 
ovisi^ni.. 

[0 0 9 9] 

[^isw friz, ^mwommmz^v. *%w&£o 
Mtbmzwtwtz. 

[0 10 0] <*ig^Jl>n-->^a©7 0 5 9^7 
XSS1C, X/t-y^ffiT I TOSilI»liJ 10 0 
nmCDJP^lCf&JKU /^-Z>ytfe. CCDITOiSfpI 
MMiOWj&ZtifzJJyxmteZ, <Ptem.nL T-trh>, 

e>3lt*±tfT3£jtS!L. UV/O, iSfe^Lfe. 
[0 10 1] ^T?. S i O.&f — tf-y htLT. R 

F7,n^^m\z^.K>. mm<D*-)u&Am*f&mm&i 

nm/minT, 2 nmC9JP£ CeEILfc. :©tf(OX^7 
^^fXttA r 1 0 Osccm. O, 1 Osccmtr. idf^EEt* 
0. 5Pa£Lfc. «Am?JteJi«[gcl 3. 5 6MH 

ztlOOWtUc. fi£BIL£*-;U£AJIW;iflfl£te. 
S i 0, .,trS-3fc„ 

[0 10 2] LT. MStfXClO, 1 0 OsccmSrfliU 
T. *-JU&AJI3l®£ 1 0#fl8:/5X7#lgL?t. C 
Ott. y7XYitffl©«i*H J9ttftl3. 5 
6MHzT2kW.hU Sbff JE^tJ 0 . 5PatUfe. ESC 

SL^l'i ; fo©J;0t>*-JPaAS^®ttOjif"Jlc^:oT 

[0 10 3] &\Z. ttfrt€: 1 X 1 O 'PaWTST^ffi 
L. N, N. N ' , N' -f (m-t'7ir 
)l) - 1 , 1* - t*7x.-;P- 4 , 4' -y7S> (T 

pd) hux (8-*yuy7h) T;us--i7A 

(Alq3) t. ;uyi^>i*. ^ftCDgS|«aS0. 2 
nm/seci:LT4 OnmtDjp^tc^L. MItUc. T 
PD : A 1 q 3 = 1 : 1 (figlt) . C10g&#l(C*fL 
TJI/7l/>^0. 5mol%<hL£:. 

[0 10 4] *1>T. «£E^«ofcS*. h'JX (8- 
*J U/7h) 7;I/5-^a (A 1 q 3) €r«|*il« 
0. 2nm/sect bT3 0nmWiP$fC^*b, « : FaA«5 
SItLt. 

[0 10 5] ^-LT, MEE^ofci;*. AlLi^l 
#jSS0. 2nm/minT, 5nmOI?^(C^SL, MTU 

Alitlfc. 

[0 10 6] $eir. A 1 

h <£ffl ^tz D CXA-y Affile «fc 0. X/tu/^EE^O. 3 
Pal'TA 1 gE^mHS2 0 OnmWJl^ fCPfeKLfc. CCD 
t€T. X^yfXXlZitA r ^fflt,i. SAl^)tt500 
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HcDS£gtW:9 Onitbfc. 

[0 10 7] g&ictf^xitikSS-IfiD^b-th mmE 

[0 10 8] ffJlLfc^WOWWEL*^* 1 0mA/ 
cm' ©3t«aEB»L,fc. ^f^cD^HE Li£ 

?CD»£te7 0 Ocd/V T-abofc. £fc, Skfc£>W*£ 

[o i o 9] Kitmmiy-^-^&xm^mm^Orf io 
[oho] *lt. zommELm^&mmmi tm 

tilCl OmA/cm' ©j£«fliE&I!iL . JfftSrSd^LTcic: 

[0 111] 2 ;M£AJi©aJ5fcfc 

GeO,.,. S i ,. s G e„. 5 O, . , . S i N, , Ge 
No . s , S iisGeii N.. , . SiCo... CeC,.„ 
S i,. s Ge,. s C,. 1 iLTfc, <fcl^<D»« 20 



n;t. sfc. ^-^SAlf^Stey^x'vaajiL&^fc 

[0 112] 

[*9!©3&*J K±Oct5^, *^B^fwJ;tHi, 09M 

1 *« 

2 *-^&Am<s 

3 *-;M$AJI 

4 IS3£B 

5 «^ttA»Mg 

6 t^iiAfi 



[01] 



